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temporarily reduce the earth's income of energy from the sun.
And of course the sun itself is a variable star. The fraction of its
surface that is darkened by spots increases and decreases in cycles
about eleven years long, and may possibly have varied between
wider limits in the past, and at longer intervals. Despite the sun's
superficial commotion, however, it seems as a whole to be a very
stable body, and almost unimaginably long-lived. The newer
physics indicates that it is radiating its material substance away as
energy, but the rate of transformation is estimated to be so slow
that it loses only one to two ten-thousandths of itself during a
period as long as all five of the geological eras that we recognize.
To attempt an appraisal of the possible astronomical factors of
climatic control on their individual merits would carry us far be-
yond the bounds of this chapter. We merely cite one fact which
apparently relegates them all to unimportant roles. All the known
ice ages have occurred at times of mountain-building and conti-
nental uplift, or very soon thereafter. Is it likely that the same
astronomical agencies have caused both mountain-building and
ice ages ?
Clearly, the earth manufactures its own ice ages. This conclu-
sion narrows the field, but still leaves many possibilities. Uplift
of land changes the circulation of air. Remember the dry Chi-
nook wind which promotes aridity on the eastern slope of the
Rocky Mountains. Ocean currents are affected. A relatively
slight diastrophic adjustment could drown the Isthmus of Panama
and destroy the Gulf Stream; a subsequent uplift would again
deflect the westward-bound equatorial current northeastward and
recreate the Stream. A major increase of the ratio of land area to
sea would deprive much land of the stabilizing influence of con-
tiguous water and thus substitute the rigors of continental climate
for island mildness. Oceans would shrink as continents rose,